International Internship Report 21 st COE Program "Towards a New Basic Science:Depth and Synthesis"
ON THE BLOW-UP OF THE NON-LOCAL THERMISTOR PROBLEM

Nikos Kavallaris Graduate School of Engineering Science, Osaka University
The conditions under which the solution of the non-local thermistor problem
blows up are investigated. We assume that f (s) is a positve, decreasing function and integrable in (0, ∞). Considering a suitable functional we prove that for all λ > 0 the solution of the Neumann problem blows up in finite time. The same result is obtained for the Robin problem under the assumption that λ is suffiently large (λ 1). In the proof of occurence of blow-up for the Dirichlet problem we use the subsolution technique. Our results generalize the blow-up results existing in [1, 2, 3] .
First we consider the Neumann problem
Here ∂/∂ν denotes the normal outward derivative to the boundary ∂Ω. Throughout this work we assume that u 0 (x) ≥ 0. Then we have the following: ||u(·, t)|| ∞ ∼ u(x, t) as t → t * − for a.e. x ∈ Ω.
For the Robin problem
where β = β(x) > 0, we prove:
is a solution of (7)-(9) then for λ sufficiently large there exists t * < ∞ such that ||u(·, t)|| ∞ → ∞ as t → t * −, i.e. u(x, t) blows up in finite time. Moreover blow-up is global and flat.
Finally for the Dirichlet problem
u(x, t) = 0, x ∈ ∂Ω, t > 0,
if λ * is such that the corresponding steady-state problem has no solution for λ > λ * , then we obtain the following: 
